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ABSTRACT : 

PURPOSE: To package the rapid circuit chips on the 
substrate at high density 

wherein various impedances in a signal path are set up in 
relation to the 

circuit chip packaged device wherein multiple rapid circuit 
chips are packaged 
on a substrate. 

CONSTITUTION: Multiple circuit chips 24 are mounted on a 
wiring layer 23 

formed on a substrate 22. Next, respective circuit chips 
24 are electrically 

connected to the wiring layer 23 by a spacer 25 wherein a 
conductor 26 provided 

between the circuit chips 24 is inetrnalized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the circuit chip mounting equipment with which two or more high-speed 
circuit chips are mounted on a substrate. 

[0002] The circuit chip using the Josephson device which is one of the recent years, for example, a superconducting element, 
is made as an experiment, and the high-speed engine performance has been proved. Since Joseph SONCHIPPU has small 
power consumption, it has a problem on different mounting from other semiconductor chips which can be mounted in high 
density. That is, that wiring during a chip also has desirable low impedance, and since the inside of that the difference in the 
rate of a heat shrink of a component part influences greatly since it is actuation in a very-low-temperature environment, and a 
chip is low impedance, and the property is still more sensitive to a temperature change, it is that it is desirable that it is in 
contact with the coolant (liquid helium) soon etc. Moreover, for this reason, it is required that these problems should solve 
these problems in view of the inclination which will accelerate a semiconductor chip more in the future, and two or more 
components should be mounted. 
[0003] 

[Description of the Prior Art] The partial block diagram of an example of the circuit chip mounting equipment of the 
conventional multichip is shown in drawing 5 . In drawing 5 , a circuit chip is shown about the case where for example, two or 
more Joseph SONCHIPPU is mounted. 

[0004] In drawing 5 , the substrate 14 of the ceramic multilayer interconnection with which the cavity 13 of the depth and a 

size with circuit chip mounting equipment 1 1 equivalent to the thickness of Joseph SONCHIPPU 12 and magnitude was 

formed with the same number as Joseph SONCHIPPU 12 is used. And between the cavities 13 of a substrate 14, the thin film 

multilayer-interconnection layer 15 of the polyimide with which the predetermined pattern was wired is formed. 

[0005] In the cavity 13 of this substrate 14, Joseph SONCHIPPU 12 is laid upward, respectively, and the terminal and the thin 

film multilayer interconnection 15 of this JOSEFUSON chip 12 are connected by the wire 16 by wirebonding. 

[0006] Generally, Joseph SONCHIPPU 12 performs high-speed processing in very-low-temperature actuation, and attains 

improvement in the speed more by the multichip which installed two or more these. 

[0007] On the other hand, although not illustrated, as other mounting approaches, the circuit side of the Joseph SONCHIPPU 
front face and a substrate front face are made to counter, and the flip chip method a bump performs direct continuation is 
used. This approach can connect between the terminal on Joseph SONCHIPPU, and the terminals on a substrate in a short 
distance, and is excellent in the high-speed engine performance. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in mounting as shown in drawing 5 , it becomes impossible for the 
wiring fields (thin film multilayer-interconnection layer 15) of a substrate 14 to decrease in number, and to wire by the 
multilayer, and it is necessary to perform almost all wiring inside a substrate as between chips 12 becomes narrow. 
[0009] Therefore, wiring which can be used inside a substrate 14 is based on the thick-film pattern which carried out 
simultaneous baking with the ceramic. Therefore, there is a problem that a signal-line way becomes a low-speed high 
impedance, from the minimum (0.1 mm) of the thickness of the high dielectric constant (six to about 9) of a ceramic, and the 
ceramic green sheet of thickness 0.1 mm by which a laminating is carried out. 

[0010] Moreover, a coolant cannot circulate through the flip chip method easily between a chip front face (circuit side side) 
and a substrate, and it has the problem that it is difficult to apply to mounting of Joseph SONCHIPPU of 
very-low-temperature actuation while the stress by the heat cycle is added by the difference in the rate of a heat shrink of 
Joseph SONCHIPPU and a substrate. 

[001 1] Then, this invention was made in view of the above-mentioned technical problem, and aims at offering the 
semiconductor device which makes the substrate with which the impedance of the variety in a signal path was set up mount a 
high-speed circuit chip in high density. 
[0012] 

[Means for Solving the Problem] The substrate with which the above-mentioned technical problem has rigidity, and the 
wiring layer which the predetermined number laminating of the thin film with which the predetermined pattern was formed is 
carried out, and is formed on this substrate, It is solved by constituting including the connection of the same thickness as the 
chip of a predetermined number laid by turning a circuit front face upward on this wiring layer, and this chip with which 
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predetermined number inside installation of the conductor by which it is prepared between these chips, an end is connected to 

this chip, and the other end is connected to said wiring layer is carried out. 

[0013] 

[Function] As mentioned above, two or more chips are laid on the wiring layer formed on the substrate. And the connection 

for which it is prepared between chips performs electrical installation of each chip and wiring layer. 

[0014] Therefore, since the wiring layer used as a signal path carries out the laminating of the thin film, a dielectric constant 

becomes it is small and possible [ forming the high-speed transmission line which has various impedances ]. 

[0015] Moreover, while becoming possible for a signal path to be shortened by the connection, to make chips approach, and 

to attain densification, it becomes possible to make the difference in the rate of a heat shrink by heat stress absorb. 

Furthermore, even if it is the case where it cools, it becomes possible from the ability of densification to be attained without 

using the flip chip method to raise a heat exchange property. 

[0016] 

[Example] The block diagram of the 1st example of this invention is shown in drawing 1 . It sets to drawing 1 and is circuit 
chip mounting equipment 21 A. The wiring layer 23 which carried out the laminating of the thin film with which the 
predetermined pattern was first formed on the substrate 22 which has rigidity is formed. 

[0017] A substrate 22 may be single and may be a ceramic substrate which carried out simultaneous baking of the substrate 
layer in which thick-film pattern wiring is formed. Moreover, a wiring layer 23 consists of thin film multilayer 
interconnections which carried out the laminating (for example, several micrometers) for example, of the polyimide thin film. 
[0018] On a wiring layer 23, two or more circuit chips (for example, Joseph SONCHIPPU) 24 make spacing of chips 
approach in about a minimum of 0.5mm, and are laid. In this case, the circuit side (field in which electrode pad 24a is formed) 
of a circuit chip 24 serves as facing up. Moreover, the spacer 25 which is a connection, respectively is formed between circuit 
chips 24. A spacer 25 is the same thickness as a circuit chip 24, and the conductor 26 of a predetermined number is installed 
inside in the thickness direction. 

[0019] The end (end face) of a conductor 26 is connected with electrode pad 24a of a circuit chip 24 with a wire 27, and the 
other end is connected to the electrode (refer to drawing 2 ) with which a wiring layer 23 corresponds. That is, a circuit chip 

24 is electrically connected to a wiring layer 23 by the conductor 26 of a spacer 25. 

[0020] A spacer 25 is formed by carrying out simultaneous baking with the ceramic which laid conductive paste underground, 
or is constituted from polyimide and formed also by laying the metal column used as a conductor 26 underground. 
[002 1 ] Here, drawing for explaining the electrical installation of the spacer of drawing 1 to drawing 2 is shown. 
[0022] It is what showed connection with the wiring layer 23 of the conductor 26 of a spacer 25, the bump 28 of soft metals, 
such as an indium, is formed in electrode pad 23a to which a wiring layer 23 corresponds, and drawing 2 (A) is connected 
with the end face of a conductor 26 by sticking by pressure. In this case, formation of the indium bump 28 to a wiring layer 23 
can be formed by the lift-off method of a thick-film resist. That is, the lift-off method forms a bump 28 by applying a 
thick-film resist on a wiring layer 23, forming a hole on electrode pad 23a, and vapor-depositing an indium. In addition, when 
forming a bump 28 with solder, connection with the conductor 26 of a spacer 25 is made by reflow processing. It is necessary 
to make reflow temperature in this case below into the curing temperature (-400 **) of the polyimide used for the wiring layer 
23. 

[0023] Moreover, drawing 2 (B) is the thing in which the land 29 which plated with gold at the end face of the conductor 26 
of a spacer 25 was formed, and, thereby, bonding with a wire 27 can perform it certainly. 

[0024] On the other hand, although drawing 1 shows the case where the conductor 26 of a spacer 25 is connected with a 
circuit chip 24 with a wire 27, drawing 2 (C) and (D) show the case where electrical installation is performed by other 
approaches. 

[0025] Drawing 2 (C) forms Bumps 30a and 30b in the end side of the conductor 26 of a spacer 25 the electrode pad 24a top 
of a circuit chip 24, connects the thin film lead (TAB; automation TEDDO bonding) 31, and performs electrical installation. 
In addition, you may connect by forming both both [ one of the two or ] 30a and 30b in the thin film lead 3 1 . Moreover, 
drawing 2 (D) forms bump 30b in the end side of the conductor 26 of a spacer 25, and in a circuit chip 24, the thin film lead 
3 1 is formed in a circuit terminal at one, and it connects it to bump 30b with this thin film lead 3 1 . In addition, a bump may be 
formed at the head of the thin film lead 3 1 . Formation of the thin film lead 3 1 is performed by forming the metal bridge of 
hollow structure in the perimeter of this circuit chip 24, in case it forms on a wafer at the time of formation of a circuit chip 24 
and a circuit chip 24 is separated by wet etching. 

[0026] On the other hand, other block diagrams of the spacer of drawing 1 are shown in drawing 3 . that from which drawing 
3 (A) formed two conductors, the 1st and the 2nd, 26a and 26b in the thickness direction with coaxial structure at the spacer 

25 » it is ~ for example, a conductor ~ 26a ~ the object for signals ~ carrying out ~ the perimeter ~ a conductor ~ 26b is 
arranged and it carries out to touch-down. That is, the effect of a noise can be prevented by arranging Conductors 26a and 26b 
in this way. 

[0027] Moreover, drawing 3 (B) forms in a parallel-crosses configuration at one spacer 25a which is a connection, is the thing 
to which it was made for a circuit chip 24 to be located in each of opening 32, and is installed in a package to a wiring layer 
23 top. And while a circuit chip 24 is located, the conductors 26, 26a, and 26b as shown in drawing 1 or drawing 3 (B) are 
laid under the spacer 25a. In addition, it depends for the extraction pattern of the opening 32 of parallel-crosses configuration 
spacer 25a on the number of the semiconductor chip 24 used, and a configuration. 

[0028] Such circuit chip mounting equipment 21 A Since the wiring layer 23 prepared not only thick-film pattern wiring by 
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simultaneous baking in a substrate 22 but on the substrate 22 can be used, specific inductive capacity can form the high-speed 
transmission line with various impedances by the activity of a thin (several micrometers) polyimide thin film etc. small (- 3.5). 
Moreover, since what is necessary is just to prepare the gap for installing Spacers 25 and 25a between circuit chips, while 
making circuit chip 24 comrades approach in about a minimum of 0.5mm and being able to install them, since it is eased by 
potential pad 24a of a circuit chip 24, and Spacers 25 and 25a, the dependability of the difference among some of rates of a 
heat shrink over a heat cycle improves. Furthermore, since the wire length in comparison with a conventional method can be 
managed with extension only for thickness of Spacers 25 and 25a, while there is almost nothing with loam Lycium chinense 
and it can connect the increment in parasitic capacitance and a parasitism inductance, when cooling, it can raise heat exchange 
nature from a circuit side being upward. 

[0029] Next, the block diagram of the 2nd example of this invention is shown in drawing 4 . Circuit chip mounting equipment 
2 IB in drawing 4 Circuit chip mounting equipment 21 A in drawing 1 The 2nd same wiring layer 23a as a wiring layer 23 is 
formed in the rear face of a substrate 22, and spacer 25c which is the same circuit chip 24 as drawing 1 and the 2nd 
connection is arranged on 2nd wiring layer 23 a. In this case, a substrate 22 is formed by the monolayer or the multilayer, and 
pattern 22a (the number is set up suitably) is formed in a wiring layer 23 and wiring layer 23of ** 2nd a. In addition, in the 
thickness direction of a substrate 22, when a wiring path becomes long, a doughnut-like touch-down pattern (not shown) is 
formed in the perimeter of pattern 22a, and it is good also as coaxial structure. 

[0030] Thereby, densification can be attained from that of a circuit chip 24. In addition, if it is a high-speed circuit chip, it is 

applicable not only about Joseph SONCHIPPU but a semiconductor chip. 

[0031] 

[Effect of the Invention] According to this invention, a high-speed chip can be mounted in the substrate with which the 
impedance of the variety in a signal path was set up as mentioned above at high density by making it lay on the wiring layer 
formed on the substrate in two or more circuit chips, and performing electrical installation of a chip and a wiring layer by the 
connection prepared between chips. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the 1st example of this invention. 

[Drawing 2] It is drawing for explaining the electrical installation of the spacer of drawing 1 . 

[Drawing 31 They are other block diagrams of the spacer of drawing 1 . 

[Drawing 41 It is the block diagram of the 2nd example of this invention. 

[Drawing 51 It is the partial block diagram of an example of the circuit chip mounting equipment of the conventional 
multichip. 

[Description of Notations] 

21 A 2 IB Circuit chip mounting equipment 

22 Substrate 

23 Wiring Layer 

24 Circuit Chip 
24a Electrode pad 

25 Spacer 

26 Conductor 

27 Wire 

28, 30a, 30b Bump 
29 Land 

31 Thin Film Lead 

32 Opening 
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DRAWINGS 



[Drawing 1] 
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[Drawing 31 
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